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(57) Abstract 

A novel protein DERP2 originating in human hair papilla cells and having an effect of regulating the growth of hair, and a gene derp2 
encoding the same. The gene derp2 encoding the novel protein DERP2 having an effect of regulating the growth of hair can be obtained by 
cloning from a cDNA library originating in human hair papilla cells. Because of having an effect of regulating the growth of hair, this 
protein is usable in developing hair growth promoting agents, etc. 
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ill 

3- Kinase k 

apilla derived fire- le in) 2 » & 5 fcftgBM* 3— Kt^Igfd e r p 2 

tc$Ta*>©T«&a. 

jine>©iieiiarafflsf^ffls^uTHfiiiStiT^s. 
cne>©M©<px, €»«ittKfe-r*ott^fift<b»iaT»*3»«. -©ffl 
us © tt m t # < t © m m k * & w & « t a & s o x n a © « % ?l si m m x & -at** 

tisnx^fc^. 

Htti!Jltt€ffitt, %^tc7> FDvx>^ii^JlC^ffl-ra^<i:tzJ;OjiSTa 
:i««»6ftTl>6. 7 > H □ vx >te€©$fi£fjagp-f aSfcfig&ISi L X& 

-ij w ^--f^in^^tx^a c: $ e>K^JUSttflSfc*5tta7 > k □ vx 
FDyxxoss^-y^ hiaaiigtt€¥LsiaBiiaT*a<i:%^ e>nxv^a. Tfcfc 

^a*, €§i©ricft»wBBfcta:ai**fc tx^ae: ti«fisnTt>5^ -©a 

TOfito unto \t £ tzW 6<»l:3ftTi»6K 



WO 99/63083 PCT/JP99/02813 

Hfr&fcg e R t * <D®.fc? ft Jt#T a £ 1 1 * * o 
fgBjj©$i* 

Hill^ID E R P 2 fn*3- HT5S£f d e r p 2 O^IiM 

IPS. *S£9ifcL (a) ffi?'J#^ : lCEt©75y«E«*6ft*iaJ(. 
ifctt (b) : l07 5/*Eaifc*^Tl feKttM^S/** 

2tEt©DNA*>6/«t5«£f. (d) E5>J## : 2CDNAtZh 

*»lflT»-5DERP 2tt. 8B?'J#^ 1 f^-tcfc 5 ££3 4 5 75/881* 

efcsft^ft 3 7 *d$op h> (kd) ©letx-fe*. t©7$yii?'J±© 

fcp-^»*%BJT-&^) d erp2li E#l#^2 Id^-f ck 5 £ 1 0 3 

5&g*f (bp) i»6ft5lfif?**. 

iefderp2«, fc hsfc?L«*Jfea*© c DN A7< 75 U-*e>, ^® 
fc^ftHrA,£c DNAWrH-t UT¥«lta- t*«7?#*. *BW*6#ffifflbfc 

c DNA7-f^7 U — tt. Messenger (Br. J. Dermatol. 1 1 4, 425, 1 98 

6)fctE"3T»»Ufck h%a«Hfi*6-ftttft*ttCffioTttlllLfcmRNA 

R ©m R N A ft 7c 13 L T t> B£ c D N A ft S £ t ifi"C * 6. 

b h€?l3SMT*iti%^LT^§jgfc : ?- ft B&S'J-f £ IT, *Mb©^ 
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m (Okubo el al.. Nature Genet., 2. pi 73. 1992) KcfcS, M fc^O) 

A&JjfcSfTofc^, ^JUSI^Mb o I £IWI8S*B amH I TSJBfrTS. Stt^ 
am*^7-tf»tt©*K«*lS±£^W«3*lfcfc®. Mb o I 
©KlttE^T** r G A T C J ©AaStf^JHtSftT^*. ftoTMbol 
tt, SfcfcftJtStlfcc DNA»»0*6fl)Rt5. *'J=fd 
T*8^4tfc*»ittS»««)*»>li«fcBamH I ^l*frg&ft£ 1 frBffctt* 

c DNAa#fcfcbB amH I Bae^tfSftTtttf. ^<Dg|5fir=b«KTSo B 
amHItMboItt TGATCj te£E?'Jfr bft*>> |W|-©tt^$i§££-tf Ltf> 

Sfeit5^fc3' tKss c dn a 7? >J ftoTSR^'f:/ 
GATc&s^gKwasirsg&ftSTwM^^ws. ai3* 

c DN AIKJt©£i£ggB?'J£&£-f d©«fc"5fcUTftj£an&4$£E5>l£W 

slot. KSttiiwaie^RtfKJfiMfi^**^^*^ 

*«W*6tt±E*j**SSliU» 7 8 QflWill^iftfctt*© c DN A»iK-©& 
iffi?)^iXft)lt« ^©*J&>b, ISj-WE^^WT-S c DN At UTWttiSJS 
H^3/ 7 8 9 T*ofccDNAHSH'6 > t h2fe?LI!»IJISTi«§6£LTH*ii£ 
? ©DN AWJt©«*t£ UT19J Lit. 

±IB c D N A Kffjt listf id! Lfct360> m R N A © 3 ' Sg©-gP©$& Lri>^ 
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Ut, c DN A£©t#Lf;:. 

Sit, ±fE3' »fM-i*30E? | J*^"rsjsa3tefi*©*»j ^5?^ u^-^Ht^^ 
^-^cDE^j^w-r^iRig^w^^ ^^"^ h* sr^-n^n&esu ^ 

ne.^y^'T LTP CR£frofc. ^©«g^, till. 5 k b <DD N AfrH" 

femRNA^tSSi U i/D-Vfv^SfcH^^^CS' RACE*yh 

tlCtoTfc^^ Ctsott**. $6irctltt*fc. ±123' 
Zfu-7tLX, ±IHt b;Ua&M£fcte€?tsIMc DNA7-f ^7 'J-*. 

^^-pGEM-TtlM^-ii^, £JfiSE0l*ft3£L&. COR. *aJfe*DNA*aiSfc 
t 2 LT> tnfnc c DNAKfTK-omSIB?'J*^^T^ d tfc«t 

K) , EfllOfltBfcffofc. ^OEai + K-^OSBKfiWflU* (Open Reading F 
lame, ORF) feJLUfcU ZOMB^^d erp2, ftat£*K3- FStt* 

itfa^d e r p 2 tt. BSfcll-fe^* «fc * 

IIi*»y7^$ F (M, pBR 3 2 2. PUC11 8*-<B(t!l) , 
O-f^XS H pUB 1 1 0, p C 1 9 4 . BIS 7X5 h* 

^DN A7^^^-*ffl^T»WBBt6 3 K>*»Wfcih3 F>*ttmtZZ.t 

^Dt-^-*»ttt*. ^fflt2>7Dt-^-(i, fs^tc^uTagSR-rn 

trp y Dt _^_ % A P L 7° D t — & — ta ilifis Si^/^i^R 
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BST**«SK:tts V4 o v hD->^^yot-^-w 

DERP 2 ©R8©|Rfc5fiJfflT?£51t££LTtt. X->x'J tTllTifeSEs 
cherichia col i <7)&®@£ic, A^UXHMTfcfcBafiiLlM subli Ms<Pfr«att. 
Bgfit^- I.TtA Saccharomvces cerevis iae fl>#QMffi, l^ISSttiaCOS- 

ij y>f xu *»"3^*oi«ft *w»t-*«ffi twr* sen* 3- htsdna*). 

A©rtf-<D£S • • 0. »»WCDN AE5d3fl«Sg<l:Ufct)OT*-3 

Tfc, HftSDNAgftfttfitfi^d e r p 2 t 7. h U >9i>hftftfrTTA 

NATfttitf. EM#^2fc*lxfcDNAE5ifc«)«i»K:B*)6'f, *5fiM©« 
ffl ft £> <Z> T & £ „ 

±E©DNAgg©g«tt, itfe^d e r p 20DNAE59t9 0%W±©fB 

'J^XtSiStbTtt. M©&#T (ffilAtfDIG DNA Labeling kit, 1- 
ij yjj— • v WW A tillS Cat No. 1 1 75033) Tyn-^S: 5 'UP L 3 
2t©DIG Easy Hybfg$ U >/W AttRCat No. 1 603558) t»T 

A-f y-f X£i*\ 50t;©0. 5XSSCj§$ (0. 1% [w/v] SDS 
££tf) >7 < 1 x S S CteO . 1 5M NaCl, 

0. 015M ?X>iHth , J')AT$5) TOtftf WW 7 'J ^-f -> a > 
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T, itfc^d e r p 2 tA-f ^ Xt*i«T*ntfJ:V»; 

f &;fo*> > frJl^eSDER P 2 07 5V»EH© 1 t> b < tt«»ffl©7 S / 

Tte> ^'J->> (Gly) t7n'J> (Pro) . Glyi77-> (Ala) 
*fctt;tU > (V a 1 ) , P-f (Leu) t'f yn-f ->> (I 1 e ) , ^ 
^ S (G 1 u) <h£OI/* 5 > (Gin) » 7XA*^^>iE (Asp) £7 7. 
/15*> (As n) , ->Xf-f> (Cy s) <hXU^r.> (Thr) . Th r £ 
-fcU> (S e r) SfcttAla, U v> (Ly s) i7iK-> (A r g) . « 
e>tt*>. 

$E^X, lM§ll:SUfcSrIieSDERP 2©75/8SJi|±©Ilft. 

DERP 2*«€»<!)tffiSBIilit5»i6tl'tV>S:tA»&. itfc^d e r 
p 2©^IM^DERP 2 <7)?£14f£^ll#te, %M<Dfc&\Z%WZ5-7LZ>t><D 

tmmznz. -e-cfc*.. s^iteTw^^^^gnr^^K^DERP 2o^fig 

d e r p 2^i61DERP 2 tt. £©$te4SJSttttH0&3R»wfiJfflT* £ £ 
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itfc^d e r p 2 ©<E956a**K:tt*k«K*RII^K#*E* 
tf, I'ef d e r p 2O»8lft*PCR*<&a£&#J*T?ftffl-r*£fcKJ:0 : 
ttttttJCCJte^Jfiat^ASJKffSrBl^a^t^T**. D E R P 2 13. 

is^^fflbT, derp 2<D%u<of&&zmBtz®m&M®-?z>£.mfe&&& 

H@i;£ft> 011*. c DNAOtttti^c DN A©»«Eai©»£«tt» 

^Tn&^l^KtoTSft&ftfl&ffi^ffi (Molecular Cloning, 2nd. ed. . Cold 
Spring Harbor Lab. Press. 1989, *©te3«#fc£ t>T«*ttfc#tt*»rt Ufc 

£J£0<J Igf d e r p 2 □ -- >if 

1) ^AffilBBao»8tt«SI 

th^&iiaJStt. H&A^tt (30?) ©»^««lfi[©%ft*»6lle8senger 
e><D^fe(Br. J. Dermatol. 1 14, 425. 1986) tC&o T#8t 
TaWS^&ffifcSOttlL,. 1 2 X^jftKAfll (F B S) £M LfcM E M%® 
SXnfc->t-H:SIU. 5%C02/9 5%air. 37tfflC02^f>* 

0 5 % h U 7>>- 0 . 5 3mM E D T A»» ^TEUX Ufc. #*Ufc€ 
?LIBIBIIia«RI*fl!lTllt««**ff «tt4llli*5J:tf 5lalg©ttlllS**lfcfcffi 

2) >t£^©g&#BE?'J©fc£ 

t h ^?LsM$EBHS^5t5COmR N A LT, *;A& 6 ©#i£ (Okubo et al. 

Nature Genet. . 1 992. 2. pi 73) 3' *8c DNA7^f ^5 U-SMl/ 

fc. 75 'J -J&>&«f£*K 7 8 9m®fa&X.ftZm9l U cDNAgSft 

0JfiSE?'J£ft5£l'fc. EJiJ^^^ttDNA->-d7X>1t- (ABIMPRISM377) 

tkTK?'J (E^J-l) fcWTaitfc^SeSjSfitf 3 / 7 8 9 T&ofc. 

7 
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3) EW- 1 ft^tfc DN A8ftH-0>? □-- >if 

E*fl- l ft^ir c DN AtSiK-tf)^ □-->^5WT©^ftl:<fc Ofrofc. *T » 
EH- 1 ©-«££i»ffllli«fcfca* , J=*2* H («lH«>EW-2) ft, 

D NAafilci <ABltt»380B) TSlfcLfc. 5fcV»T, 5A^77"^D--> 
9*99- (ADR 2 ) OcDNAjf Aattia»OE5>J*Wr**U=f5i^U^ 
(JB1HOEW-3) ft. iW^iSLfc. ADR2HD-r>^^ 
-£"T2k Human Brain cerebral cortex 5'-STRETCH cDNA library (£D>x 
.^715 hU-Xtt«)ft*ffltU. gS?'J-2 0^U3f?^^^3 1 H<hB2^- 
3<D*'Jd'5i^U^5 1 r I fty7'f $ £> IC * # 5 LA PCRKil Ver. 2<hP 

CRt-VJW^7-MP (^mfcSSfcK) ftffiHT* ^T©PCR®f£ 



ftff o fc. 

cDNA 1 ibrary 1 0 8 pfu/ml) 5m! 

lOXPCRA*^ 7 7-(25mM Mg+ + ft^tT) 5m 1 

2. 5mM dNTP 1 ti • 

10m M EW- 2 2m I 

10 MM EM- 3 2 ^ 1 

* 34. 5m I 

la iaflQiiii! fi-^J- 

ttft 50 m 1 



JifE^JSKckO, EW- 1 ftWT3DNABIr)t (ttl. 5kb) S«flWC« 
(JR2B) . 

3) T'ti*itfcDNA©T)tft> 7^P-^y^***» (yjWMlX) 

/\*> Fft^rtr^HfeSJOtH Ufc. 7/fn-^W60DN A»rltWftuffii:*Sll! 
tt. GEKECLEAN II Kit (AM * 1 0 1 ttS) ft ffl 1>T?T o fc. 

i©ttffl«jiaUfcDNAWfJtft, «H»E5>lftSEffl^^^-pGE«-T (7*D;<#*± 

8 
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M) a-->!fLtc (I3@) . Ligationigi&te^rt 5DNA Ligation K 

it Ver.2 (SrSiiU) *Jfl^ WT^SIfiKT 1 5 ttlHfiJESttfc. 

«ltH*l«UfcDNA»rH- UK50ng) 

pGEM-T Ul(17ng) 

tK 3 " 1 
LigationfgflS ILyJ 

fgfi 

1ERK«0***»^, *H®K 1 2 8eDH5©JBKI£8l*fTofc. JBK 
4£&#£7 > (Amp) 50(ig/ml, 5-Bromo-4-Chloro-3-indolyl 

-0-D-galactoside4 0»g/ml, Isopropy 1-/3 -D-Thio-Galactopyranoside 1 

o o hmz$g?%l Bm^mmzzfu-f-^ >?v. 3 7tT-»iifc. 

_hfH ^ U — }»fcttl£Lfc3P--&50tfg/ml©Amp*'&ilL BMftig 
fife 1 Om 1 Ki*aUT3 7t:T'-%fi5^L, iSU>af!lC.fcoT*#fc»»fcft. 
QIAprep Spin Plasmid Miniprep Kit ( + 7y>ttl) Tfcfc A D N A &fftfi t 

5) DNAHrfrOttaEyJO*^ 
tt*E^ftSCttDNAS/-^X>lJ— (ABI&8SPRISM377) SrfflV^ ?W * 

M§b£^ □ cDNAOtiSE^^S!^ 3 C«-r. aKlfiSBBW^E^J 

SicDNAtt3 4 5 J^SJ:0^SiiSK (DERP2) « 3 - F T * O R F 
«t^(ClWIU reading frineTfclka F >*«ffl» tit £ fcfr 6, ^^DNAlIt 

1) ir[DERP2^^^ F#i#©M» 
tt^^Ftfttttt. MUSICS'] Win ^7?- FifE#*«7D hn-JU (*»S. 
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ittt»*»» fcttoTflSfKLfc. DERP2C75/«fi««)-«** 

tt^^H (I10©E?J-4) t, ^^f Fy>t^1f- (ABItfcS) 

thtzo ZCDttfcO. 5mg^^ (Kb 1 : JW, 1 Oft. **) 
TfcfcALfc. «Jlllfc«&l 4, 2 8, 4 2 BfcfclflttCttWfcJB^T* fcftft 
£frV>. lOElftft* ^52 B § \Z±ik : fcW$l\stzo tfiikfiifr*>> Bit® 7 > : &^0 

utviT«iic^y5 i Hiasfl:*7A*fflv»T7 7-f =7--f-»«*ff mums 

£©in&«. in vilro ^IBsR x A C7d*#&8) 

m s d s»«c»j»bTn«i/fc»eii*«fc#«E'r* 37kd©ieit# 

2) j^DERP 2^^^Htt#*ffl^fc**LW«B©tt#*fi 

SEffiW lT^«*«Ufc€?LSBaiia*. 8^ft>A'-X7-fH (Nunc) III. 
5xl04cells/wellt)tt5<);: KJtffiU 1 2%FBS^ittllfc 
MEMJStl!lf -0fe««L&. MIS * 4 % A 5 A 7 )V7 k 

F - 0 . 2 5 %Tw e e n 2 0 SJfl^TMT 1 5 #|BJHJ£Lfc. ^tl^rtaDE 
RP2^7f KtS#5>ig/mlt4t:. -MIL. 5! £ t? * >{fcft 7 tf >v 
h I gGJS#*S!6$-l3:fcft. AEC staining kit (->^tt«) Tfgfi 2 

5 0fcj£U5:. ^fLWaiftattWffl©*^**? (ER-GolgiOfctt) 

M0J2 %ASgailSH*5Jt*d e r p 2©56^ 

*JfiWT»aU8«LfcttHfAI!tt (30?) 58%«iii*<Z>€?LSHaiia* *5«kl/ 
I?l«<D*ttT»»l,fc«tta!Jtt€SES#Stt (3 4?) £ffia&*®€fl.9HIII£ 
^6, *8K:«fc O^RNA^aaatfc. &iRNAl(ig^ DNasel (Gibco BRL) 
ia~yF (U) TfflaUfcft. 01 igo(dT) 1 2 - 1 8 Pr inter (GIBCO BRL) *5«t 
tXSuperscriplI I (GIBCO BRL)£JB^T. Superscript I Igsfttf) -Ju Y Zi-)V\Z'fc 
^, cDNA^lJlt. Z(D c DNA^iid: L. DNA^I (ABI&SU380 
B) TS&Ufcd e r p 2#^mft75^7- (ft 1 H©Eyj- 5fect^6) $ 
fflV>T, i!40/i 1 tlTHTWPCR^rx^fc. 
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cDNA 40ng 



Ex taq buffer (Takara) 



x 1 



dNTPs (Takara) 



0. 1 6mM 



[a-32P]-dCTP (NEN) 



590kBq 



Ex Taq (Takara) 



2 U 



mm- 5 



0. 2mM 



mm- 6 



0. 2mM 



PCR-it-f >7)\>\t. 9 4°C-?2ftmm'&. 9 4*C3 0fJ>. 6 0 "C 3 0 72 
t 1 ft* 1 81M ?;l/if§9 Ibfc. 

^£ft*r#> BAS- 2000II (7v7^^) (IT. M $ nfc d e r p 2 Km \Z 
f&V&ZtltcmifeZMfeLtt. d e r p 2mRNAitt, $J £ L fc M £ *i 
ijiggi^^rodCTP^'ftTffiiE^, LTffl^JtLibosomal protein S26K 

B§<hit®eLT, de r p 2mRNA«^I^ilj!i^fc. 

U^0iJ3 h*xD>MK££jt£^ d e r p 2 (Dammit 

SlilllS&^iliSSLfco Stlf^ 5 fal e W«fflBS<£: . 2 X 1 0 5 c e I I s/6 cmv 
t -H; £5 fcfcfflU a >7)H> MliiT&^TiS^Lfc. ^ot. 
igiffifcxT, hXxP >M«ife (0 . 10, 5 0, 2.5 OnM) t%®LT, 2 
4-7 2H#RSj£ <b\Z®mVZ.. M^PBS (-) T'ft#U £ 

RNA£»ttib£. fHil0U<Z>5) iR*i:lyT«filfccDNA40ng*» 
ftb, - 5 *5 J: tKgg^'J - 6^7"7<v-tlT> iI20(t 1 T^TWP 
CR^fr^fc. 

cDNA 40ng 

Ex laq buffer (Takara) lx 

dNTPs (Takara) 0. 5raM 

Ex Taq (Takara) ID 

SE?iJ- 5 0. 5m M 



1 1 
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EM -6 0. 5mM 

PCR^-f^tt. 9 5tT2»WnM, 9 5 TC 3 0 IK 60TC30#, 7 2 

FKTSfcfeUfc. B%Z%n m\Z*T. 5 0nMKiror7hXfP>^Ml 

NA5-f^5U-*6» 3 / 7 8 9 ©«JtTStB**l*DN AWH-OttSEW* 

KM- 2 tt. EM- 1 ©— »#0aitt*l*©E*l*5*t\ 

EM - 3 7 A^7 r-Vtf a-->t?^t7 *-© c DNAjf A«ififl*©E 
M£WT5:* 'J 3*7 £ KOEJOftST. 

gj«-4li. KDERP2^-/f Hfit#*nBT4fc»l:«fflbfc. DERP 
2 ©gBft-EM^tfinfC^T^ F©EM£ 

EM- 5tt, d e r p 2ftPCRT«it*fc*©»»E?IT*6. 

EM- 6 tt.. derp2JP C RTit*§-f *fc»0»»E5iT»S. 

f 2 EM - 1 *£trc DNA7^^5U-l:»t«PCR*St. 

3?3l3te> £rn — ^.ytf-^i?? — pGEM TKlSfi^d e r p 2 £ *& * $ A 3 7. * 

£5 HI*. ttDERP2"C7^Ftt#*flH»T, Lfc^ ¥LSiHIIS*ft 

■ fc*0%?LH»iaT©. itfi^" d e r p 2 ©388SS lt<ftL &EI**T. 

^7 1H ^Sr^S^^-T. S7f □ >©^#TT©< iSfe^-d e r p 2 ©§S^ 
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be n & 

SEQUENCE LISTING 

< 1 1 0> TA I SHO PHARM ACEUT 1 CAL CO. . L t d. 

<120> Dermal Papilla Derived Protein 2 

<130> P482 

<150> JP1 0-1 48579 

<151> 1998-05-29 

<160> 3 

<210> 1 
<211> 345 
<212> PRT 

<213> Homo sapience 
<400> 1 

Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser Arg 
5 10 15 

Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
20 25 30 
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Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 

Ala Thr Lys Thr Arg He Gly He Arg Arg Gly Arg Thr Gly Gin 
50 55 60 

Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys lie Phe 
65 70 75 

Lys He Asp Gin Mel Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 

Glu He Gly Ala He Glu Lys Ala Val lie Trp Pro Gin Tyr Val 
110 H5 120 

Lys Asp Arg lie His Ser Thr Tyr Met Tyr Leu Ala Gly Ser He 
125 130 135 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
140 145 150 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 

Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser lie 
170 175 180 
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Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 

His Ser Gly Val Mel Gly Ala Val Val Ala Pro Leu Thr lie Leu 
200 205 210 

Gly Gly Pro Leu Leu lie Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 

Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 

Phe Leu Asn Met Gly Ala Pro Leu Gly Val Cly Leu Gly Leu Val 
245 250 255 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 

Leu Phe Ser Met Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 

Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

lie Asn Ser Mel Leu Ser lie Tyr Met Asp Thr Leu Asn He Phe 
320 325 330 
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Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 
335 340 345 



<210> 2 

<211> 1035 

<212> DNA 

<213> Homo sapience 

<400> 2 

10 20 30 40 50 60 

atgttggctg caaggctggl gtgtctccgg acactacctt ctagggttlt ccacccagct 60 

ttcaccaagg cctcccctgt tgtgaagaat tccatcacga agaalcaatg gclgttaaca 120 

cctagcaggg aatatgccac caaaacaaga attgggatcc ggcgtgggag aactggccaa 180 

gaactcaaag aggcagcatt ggaaccatcg alggaaaaaa tatttaaaat tgatcagatg 240 

ggaagatggt ttgttgctgg aggggctgct gttggtcttg gagcaltgtg ctactatggc 300 

ttgggactgt ctaatgagat tggagctatt gaaaaggctg taatllggcc tcagtatglc 360 

aaggatagaa ttcattccac ctatatgtac ttagcaggga gtattggttl aacagctttg 420 

tctgccatag caatcagcag aacgcctgtt ctcatgaacl tcatgatgag aggclcttgg 480 

gtgacaatlg gtgtgaccll tgcagccalg gttggagctg gaalgctggt acgatcaata 540 
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ccalatgacc agagcccagg cccaaagcat cttgctlggl Igctacaltc tggtgtgatg 600 

ggtgcaglgg Iggctcctcl gacaalalla gggggtcctc Itctcatcag agclgcatgg 660 

tacacagctg gcattgtggg aggcclclcc actgtggcca tglglgcgcc cagtgaaaag 720 

tttctgaaca tgggtgcacc cclgggaglg ggcclgggtc tcglctltgt gtcclcattg 780 

ggatctatgt t tc t tccacc laccaccglg gctggtgcca ctcttlactc agtggcaatg 840 

tacggtggal tagtlctttt cagcatgttc cttctgtatg atacccagaa agtaatcaag 900 

cgtgcagaag tatcaccaal gtatggaglt caaaaatatg atcccatlaa ctcgatgclg 960 

agtatclaca tggatacatl aaatatattt atgcgagltg caactatgct ggcaaclgga 1020 

ggcaacagaa agaaa 1035 

<210> 3 

<211> 1268 

<212> DNA 

<213> Homo sapience 

<400> 3 

aaclgcgagg cgaaggtgac cggggaccga gcattlcaga tctgctcggt agacclggtg 60 
caccaccacc atg tig get gca agg clg gtg tgt etc egg aca eta eel let 112 
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Met Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser 
1 5 10 

agg gtt tic cac cca get ttc acc aag gec tec cct gtt gig aag aal 
Arg Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
15 20 25 30 

tec ate acg aag aat caa tgg clg lla aca cct age agg gaa tat 
Ser lie Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 



gec acc aaa aca aga att ggg ate egg cgt ggg aga act ggc caa 
Ala Thr Lys Thr Arg lie Gly He Arg Arg Cly Arg Thr Gly Gin 
50 55 60 



gaa etc aaa gag gca gca ttg gaa cca teg alg gaa aaa ata tit 
Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Mel Glu Lys He Phe 
65 70 75 



aaa att gat cag alg gga aga tgg HI gll gel gga ggg get get 
Lys lie Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 



git ggt ctt gga gca tig Igc tac tat ggc ttg gga ctg lei aal 
Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 



gag att gga get att gaa aag get gta atl tgg eel cag lat gtc 
Glu He Gly Ala He Glu Lys Ala Val He Trp Pro Gin Tyr Val 
110 H5 120 
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aag gat aga alt cat tec acc tat alg lac tta gca ggg agt all 
Lys Asp Arg He His Ser Thr Tyr Mel Tyr Leu Ala Gly Ser He 
125 130 135 



ggt tta aca gel ttg let gec ata gca ale age aga acg cct gtt 
Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
140 145 150 



etc alg aac tic alg atg aga ggc tct tgg gtg aca alt ggt gtg 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 

acc III gca gec atg gll gga get gga atg ctg gta cga tea ata 

Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser He 
170 175 180 



cca tal gac cag age cca ggc cca aag cat ctt get tgg tig eta 
Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 



cat let ggt gig alg ggt gca gig gig gel cct ctg aca ata tta 
His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr lie Leu 
200 205 210 



ggg ggt cct ctt etc ate aga get gca tgg lac aca get ggc att 
Gly Gly Pro Leu Leu lie Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 



gig gga ggc clc tec acl gig gec alg tgt gcg ccc agl gaa aag 
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Val Gly Gly Leu Ser Thr Val Ala Mel Cys Ala Pro Ser Glu Lys 
230 235 240 

lit clg aac atg ggt gca ccc ctg gga gig ggc clg ggt clc gtc 83 
Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 



ttt gtg tec tea ttg gga tct alg III ctt cca ecl ace acc gtg 
Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 



880 



gel ggt gec act ctt tac tea gtg gca alg lac ggl gga lla gtt 
Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 



925 



ctt tic age atg tic ctt ctg tat gal acc cag aaa gla ale aag 
Leu Phe Ser Mel Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 



970 



cgt gca gaa gta tea cca atg tat gga gtt caa aaa tat gat ccc 
Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 



1015 



att aac leg alg ctg agt ate tac alg gat aca tta aat ala lit 
lie Asn Ser Met Leu Ser He Tyr Met Asp Thr Leu Asn lie Phe 
320 325 330 



1060 



atg cga gll gca acl alg clg gca aci gga ggc aac aga aag aaa 

Mel Arg Val Ala Thr Mel Leu Ala Thr Gly Gly Asn Arg Lys Lys 

335 340 345 
20 
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tga agtgacl cagcttclgg ctlctctgct acatcaaata tcttgtllaa Iggggcagat 1165 
atgcattaaa lagtttgtac aagcagctlt cgttgaagll lagaagataa gaaacalgtc 1225 
alcatat t la aatgttccgg laatgtgatg cctcaggtct gcc 1268 
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ffi <D $5 EB 

1. KTC (a) &tc\* (b) <DWB% ; 

(a) @B^J#^ : 1 KiEI&aTS ^ ®§H»6fc£imK ; 

(b) @B?'J#^ : 1©7S JW.Un\Zh^X 1 *>b< «M<757S J 

2. KT© (a) Sfcte (b) ODNA 

(a) SB?'J#^ : 2CEI«)IiaE?W^/^DNA 

(b) §e?'J#^t : 2©DNAiXh 1 J>yi>H^MTA<^U^Xl« 

fr-D%m<Dis.m zmmt zmm &#-r si a k * □ - f t % d n a . 
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BB^J-l 

10 20 30 40 50 60 

gatcccatta actcgatgct gagtatctac atggatacat taaatatatt tatgcgagtt 60 

gcaactatgc tggcaactgg aggcaacaga aagaaatgaa gtgactcagc ttctggcttc 120 

tctgctacat caaatatctt gtttaatggg gcagatatgc attaaatagt ttgtacaagc 180 

agctttcgtt gaagtttaga agataagann catgtcatca tatttaaatg ttccggtaat 240 

gtgatgcctc aggtctgcct ttttttctgg agaataaatg cagtaatcct ctcccaaata 300 

agcacacaca tnttcanttc tcatgttttg agtgatttt 339 

B2^J-2 

10 20 
cggtaatgtg atgcctcagg tctgcc 26 

10 20 30 

gaaggcaaca gacaggtctg acatggattg 

Gly Cys Val Arg Ser lie Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu 
5 10 15 

10 20 
ttccacctat atgtacttag caggg 25 

10 20 
agatactcag catcgagtta atggg 25 
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